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first stage and 0.24 W at the second stage. The Shuttle losses are 1.8 W and 0.06 W, respectively. The enthalpy flux 
from the clearance between the cylinder and the displacer, which includes the pumping loss and thermal conduction 
loss, is 3.2 W and 0.20 W. The radiation loss is 1.5 W at the first stage and negligible at the second stage. As a result, 
the net cooling capacity is 7.1 W at the first stage and 0.06 W at the second stage.  
It is obvious that for both stages, the largest loss is due to the regenerator losses. In addition, it should be pointed 
out that, unlike a large-size GM cryocooler, the thermal conduction loss and the radiation loss are relatively large 
and should be reduced in order to further improve the cooling capacity.  
The average cooling capacity, measured with two RDK-101D GM cryocoolers, is 3.0 W at 45 K at the first stage 
and 0.14 W at 4.2 K at the second stage. Although there is still some differential between the simulation and 
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